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Dear Sii" 

I, Dr. Gei+iard Hawa , declare as follows 

1. I have expertise in interpretation of diagnostic data using ET, BigET and NT-proANP m 
cardiovascular diseases (see publication list, appendix). I am ferafliar with the Office Action of 
July 9, 2010 and the references cited thei-ein. 

2. Selvais et al. (2000) show smvival of patients with congestive heart failure (CHF) in relation 
to the combination of ET-1 and N-ANP (1-25). Our key findings are (1) that "ET-l" and "Big- 
ET-l" are not mterchangeable, and (2) the unexpected prognostic power of the association of 
Big-ET-1 with other raaricers, which was unknown in the prior art. 

3. Applied to bug term survival prognosis, which is a clinically relevant parameter, ET-1 and 
Big-ET-1 are not equivalent. When the obsei-vation is extended over a long period of time in 
patients with severe congestive heart feilure (NYHA III - TV), measuring only ET-1, does NOT 
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significantly segregate patients with good and poor sm-vival. Using the Big-ET-1 (1-38) assay 
applied on the same population allowed to define subpopulations with pooi-er and better long tei-m 
survival, with a high degree of significance (P for log-rank 0.0064; P for Wilcoxon 
0.0127). This is shown in Table 1 and Figs 1 and 2 (Appendix). The diflGsrence between both 
assays becomes marked after 60 months of observation, a period of time never explored in 
previous studies. See Figs 1 and 2. 

4. Differences between the outcomes of measuring BigET-1 and ET-1 are especially pronounced 
when applied to patients vwth mild CHF (NYHA I-Il): Tables 2 and 3; Figs 3 and 4. To my 
knowledge, such robust comparison of ET-1 and Big-ET-1 applied to seveie CHF or mild CHF 
for a probnged follow-up is unkjue and necessary for the design of valid algorithms as claimed in 
the patent application. The Big-ET-1 immunoassay used here does not measure ET-1, because 
one of the antibodies used in the ELISA binds an epitope not present in ET-1 . For the complete 
196 months follow-up, the parameter ET offeis no significant predictive value (see Table 3). That 
is, the analyte ET-1 is not suitable to segiegate patients with mild CHF into those with good and 
those with poor prognosis. For a level of 3.3 pg/ml of BT, representing the upper quartile, the 
lack of segregation can be seen in the Kaplan-Meier sm-vival curves of Fig 4. Similai* results were 
obtamed for the median quartile. 

5. It must be emphasized that whereas the above-referenced applicatbn deals with severe or mild 
CHF, in the papei- of Selvais et al a composite of mild and severe CHF patients is studied, which 
makes it impossible to distinguish the value of ET-1 and Big-ET-1. Moreover, Selvais et al used a 
Big-ET-1 RTA, which recognizes Big-ET (22 - 38), but has some cross-reaction with ET-1. The 
sandwich Elisa used for BigET-1 (1-38) is absolutdy specific for Big-ET-1 (1-38) and is therefore 
the assay of choice. It is thus clear that only the specific assay Big-ET-1 (1- 38), is able to 
discriminate patients with dififerait survivals in tlie class of severe CHF, which is a mique finding 
that has never been described, but is embedded in the patent application. This result is at 
variance with the report of Rousseau et al probably because of the extended observation times in 
the present update. Prior art does not report this finding. 



-2- 



AppUcation No.: 10/593,372 
Filing Date: January 12, 2007 



6. When ET-1 was combined with the various forms of the precursor of NT-ANP, a subgroup 
with a low sui-vival can be defined (~1 1 months), when both biomarkers are above theii" optimEl 
cTit-ofis. However, there is almost no discrimination between the cases with both markers below 
or one of them below the cut-of&: Fig 5. In contrast, the association of Big-ET-1 (1-38) with 
NT-AN? (1-98), was able to provide the best discrimination between the 3 subgroups: both 
above, both below and one of the biomarkers below the cut-offe (Fig 6). These results ai-e at 
variance with those of Selvais et al, becaiwe in their studies patients with mild and severe disease 
WCTe not studied sq>arately. 

7. Also segregation of patiaits with mild CHF (NYHA I-II) into groups with good and poor 
prognoses can be in5)roved by using certain two parameters in combination. This can be seen in 
Table 4, wha-e the 50% and 75% sm-vival estimations are presented. Although the parameters 
ET-1 and NT-proANP segregate patients with good and poor prognosis, the differences in 50% 
survival rates ai-e not statistically significant. This is in contrast to the association of the 
parameters Big-ET-1 and NT-proANP. Therefore Big-ET-1 is preferred ovei- ET-1 as pai-ameter. 
The Kaplan-Meier curves presented in Figures 7 also show these findings. 

8. 1 declare that all statements made herein of my own knowledge are Unie and that all statements 
made on information and belief are beUeved to be true; an that,felse statements may jeopardize the 
validity of the application or patent issuing therefi-om. 
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Publications 

Cii-culatiitg NT-proCNP predicts sepsis in raultiple-traximatized patients without traumatic brain 
injui-y. 

S Bahrami, L Pelinka, A Khadem, S Maitzen, G Hawa, M van. Griensven, and H Red! 
Grit Care Med, Jan 2010; 38(1): 161-6 

Plasma N-terminal pro-B-type natriuretic peptide concenti-ation helps to predict survival in dogs 
with symptomatic degenerative mitral valve disease regardless of and in combination with the 
initial clinical status at admission. 

F Senes, JL Pouchebn, L Poujol, HP Lefebvre, C Trumel, T Daste, CC Sampedrano, V Gouni, R 

Tissier, G Hawa, and V Chetboul 

J Vet Cardiol, Dec 2009; 11(2): 103-21. 

Association of plasma N-terminal pro-B-type natriuretic peptide concentration with mitral 
regurgitation severity and outcome in dogs with asymptomatic degenerative mitral valve disease. 
V Chetboul, F Serres, R Tissier, HP Lefebvre, CC Sampedrano, V Gouni, L Poujol, G Hawa, and 
JL Pouchelon 

J Vet Intern Med, Sep 2009; 23(5): 984-94. 

Clinical value of a competitive NT-proBNP enzyme immunoassay compared to the Roche NT- 
proBNP platfoi-m. 

A Hammerer-Lercher, A Griesmacher, G Polzl, N Brinskelle-Schmal, J Mair, M Frick, and G 
Hawa 

Clin Chem Lab Med, Jan 2009; 47(10): 1305-8 

N-tenninal pro A-type natriuretic peptide but not N-terminal pro C-type natriuretic peptide 
concentrations are related to cardiac diseases in infants. 

A Hammerer-Lercher, B Puschendorf, R Sommer, J Mair, G Tulzer, E Lechner, G Hawa, S 

Maitzen, and W Woloszczuk 

Chn Chim Acta, May 2008; 391(1-2): 1 1 8-9. 

NatiTuretic peptides conelate between newborn twins but not between twins and their mothers. 
A Hammerer-La-cher, B Puschendorf, R Somma:, J Mair, G Tews, O Shebl, G Hawa, S Maitzen, 
and WWoloszczuk 

Clin Chim Acta, Feb 2007; 377(1-2): 279-80. 

Sandwich ELISA ibr proANP 1-98 fecilitates investigation of left vaitricular dysflinction. 
A Missbichler, G Hawa, N Schmal, and W Woloszczuk 
Eur J Med Res, Mai- 2001; 6(3): 105-11. 

En2yme immunoassays for fragments (epitopes) ofhumanproatrialnatriui-etic peptides. 
E Hartter, S Khala^our, A Missbichler, G Hawa, and W Woloszczuk 
Clin Chem Lab Med, Jan 2000; 38(1): 27-32. 
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Table 1 Prognostic value for survival derived from Kaplan-Meier curves in 37 patients with 
severe (NYHA III-IV) CHF; classification is based on the biomarkers considered 
individually; cut-ofEs are as defined in the patent application 



BioinBrk«n and 
assay 


Cut-ofT 


Classirication 
based on cut- 
off 

L: below cut-off 
H: above cut- 
off 


50 % 
deaths 
(95 % 
limits) 

MONTHS 


Time to 25 
% deaths 
(75% 
survival 
estimation) 

MONTHS 


Number of 
deaths during 
study period 


Prob.>Khi 

square 

Log-ntnk 


Prob.>Klii 

square 

Wilcoxon 


ET-1 


In 

RIA 


8.4 pg/ml 


L 


31 

(10-54) 


10 


21 


0.2913 
Not 

significant 


0.0896 
Not 

significant 


H 


11 

(3-18) 


4.5 


13 


Big- 
ET-I 
(1-38) 


2- 

sites 
Btisa 


4.0 

finol/ml 


L 


31 

(11-62) 


11 


20 


0.0064 


0.0127 


H 


11 

(3-16) 


4 


14 


Big 
ET-1 
(22- 
28) 


Li- 

house 
RIA 


13.8 
pg/ml 


L 


31 

(8-54) 


8 


20 


0.1328 
Not 

significant 


0.2754 
Not 

significant 


H 


16 

(4.5-22) 


7 


14 
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Table 2 Prognostic value for survival derived from Kaplan-Meier curves in 36 patients with 
mild (NYHA I-II) CHF; classification is based on the biomarkers considered individually; 
cut-of£s are as defined in the patent application 



Parameter 


Method 


Values segregating NYHA 1 and II patients with good 
and poor survival prognosis 


(A) Cut-Off 
level 


(B) Fold change 
of the cut-off 
value relative to 
level of the 
analyte in 
healthy people 


(C) 95% 
confidence limits of 
(B) 


Big-ET-1 (1-38) 


Sandwic 
h ELISA 


1 .8 fmol/ml 


2.0 


1.6-2.4 


ET-1 


RIA 


None 


None 


None 



Table 3: Comparison of Kaplan-Meier survival curve characteristics for the parameters 
BigET-1 and ET-1 in patients with mild CHF (NYHA I-H) 



Analyte 


p value for the difference between the 
samples above and below the cut-off value 
(Chi square; log ranked) 


Months for 50% survival of patients 
with analyte concentrations below 
the cut-off value 


Big-ET-1 


0.007 


82 


ET-1 


Not signifioant 


Does not apply 
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Fig 3: Segregation of patients with mild CHF based on the cut-off vahie of 1.8 finol/ml of Big- 
ET-1 using the sandwich EUSA. The upper line "A" is the Kaplan-Meier survival curve of 
patients having a concentration of the analyte < 1.8 finol/ml, the lower line "B" the curve for 
patients presenting with a concentration of the snalyte > 1 .8 finol/ml. 




Fig 4: Kaplan-Mei^ survival curves of patients presenting with a plasma concentration of the 
analyte ET above (thin line) or bebw (thick line) 3.3 pgAnl. 
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Fig.5. CHF NYHA III-IV 
A: ET-1 and NT-ANP (1-98) < ouloffe 
B: ET-1 OR NT-ANP (1-98) < cutoffs 
C: ET-1 and NT-ANP (1-98) > cutoffs 




Fig.6. CHF NYHA lll-IV 

Upper blue line: Big-ET-1 (1-38) and NT-ANP (68-98) < cutoffs 
Middle green line: Big-ET-1 (1-38) OR NT-ANP (68-98) < cutoffs 
Lower red line: Big-ET-1 (1-38) and NT-ANP (68-98) > cutoffs 
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Analyte 1 
(assay) 


AnBlyte2 

(assay) 


Analyte 1 audi 
below or above 
cut-off 


IMontiis to SO % 
deaths 

(range based on 
95 % limits) 


Months to 25 

% deafiis 


P value 


Bb-ET-1 

(Sandwich ELISA) 


NT-proANP 
(Sandwich ELISA) 


Below 


193 (78-194) 


164 


0.0162 


Above 


82(32-123) 


38 


ET-1 
(RIA) 


NT-proANP 
(SandwfchEUSA) 


Below 


193 (60-163) 


164 


Not 

significant 




91 (41-123) 


51 


ET-1 
(RIA) 


NT-proANP 
(RIA for epitopes 
within ainino acids 
1-25) 




192(69-193) 


126 


Not 

significant 




104 (26-123) 


51 




ET-1 
(RIA) 


NT-proANP 
(RIA for qiitopcs 
within amino acids 
68^8) 


Bdow 


192(70-193) 


178 


Not 

significant 


Above 


100(51-123) 


63 





Table 4 Prognostic values for survival in patients with mild CHF (NYHA I-Il) using 
markers in combination; derived from Kaplan-Meier statistics 



Fig 7 Segregation of patients with mild CHF based on the cut-off value of 3293 finol/ml for the 
paraineter NT-pi-oANP and the cut-ofif of 1.76 finol/ml for the pai-ameter BigET. The upper line 
"A" is the Kaplan-Meier survival curve of patients having a concentration of the analyte NT- 
proANP < 3293 finol/ml and a concenteation of the analyte BigET <1.76 finol/ml; the bwer line 
"B" is the curve for patients presenting with a concentration of the anafytes > 3293 finol/ml and > 
1 .76 finol/ml, respectively 



surviving 




Months 
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